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Urban and suburban parks and gardens are usually the most heterogeneous green spaces that can retain abundant remnants of sub-natural habitats within a large urban metropolis (Gobster 2001; Shwartz et al. 2008) . The artificial plant assemblages within the parks vary greatly in character and can range from remnants of natural forest dominated by native species to structurally simple anthropogenically created groups of tree species composed mostly of exotics (LaPaix & Freedman 2010) . Plant species diversity is an essential determinant of overall ecosystem biodiversity and markedly influences the composition and abundance of other associated biota (Matson et al. 1997; Hope et al. 2003) . Arthropods as the largest and most diverse faunal group are probably the least studied animals in urban areas, and existing urban invertebrate research has usually focused on obvious or pest species (McIntyre 2000; Scanlon & Petit 2008; Dale & Frank 2014) .
Invertebrate natural enemies are an effective means for pest control and can significantly contribute to decreasing the damage caused by phytophagous pests (Hagler 2000; Lazarovits et al. 2007) . Therefore, the presence of various natural enemies as environmentally friendly biological control agents on plants growing in urban open green spaces is necessary because it is usually impossible and/or hazardous to control diverse urban vegetation pests using toxic pesticides. Many phytoseiid species (Acari: Phytoseiidae) are known as important predators of various small arthropods, especially phytophagous mites living on plants (Gerson et al. 2003; McMurtry et al. 2013) , and diverse wild and cultivated trees and bushes can serve as host plants and refuges for this group of natural enemies (Tixier et al. 1998; Papaioannou-Souliotis et al. 2000) . Quercus cerris L. is an important and common oak species in south-eastern Europe and Minor Asia (Bussotti & Grossoni 1997; Şen et al. 2010) . Several phytoseiid species were recorded on this deciduous tree species in Hungary (Ripka & Szabó 2010 Ripka et al. 2013) . Q. cerris, as a non-native tree species in Bohemia, is occasionally planted in various park and garden areas (Kubát et al. 2002) , and data on doi: 10.17221/167/2016-PPS the phytoseiid fauna of this oak species are absent in the Czech Republic.
The aim of the present study was to investigate the occurrence and species composition of phytoseiid mites on the leaves of Q. cerris growing in an urban park. Knowledge regarding the phytoseiid mites on deciduous trees can contribute to a better understanding of the role of urban vegetation as a potential reservoir for phytoseiids in urban and suburban areas.
MAteriAl And MethodS
The study was carried out in an urban park in Prague and was aimed at phytoseiid mites inhabiting the leaves of Q. cerris. The park, with more than three hundred native and exotic broadleaved tree species and an intense management regime, is located on the northwestern outskirts of the city (50°7.9'N, 14°22.5'E) and lies 280 m a.s.l. Leaf samples were taken from the same 10 randomly selected turkey oak trees (approximately 50 years old) over three seasons. In 2012 and 2013, five collections were performed (28/6, 27/7, 9/8, 24/8, 31/8 and 27/6, 15/7, 29/7, 12/8, 23/8, respectively) , and three in 2014 (9/7, 28/7, 25/8). The standard sample size was 10 randomly selected leaves per tree of approximately identical size collected from the proximal part of the shoots. Each sample was directly placed in a plastic bag and stored in a cold-storage box. The sampled leaves were taken to the laboratory, where they were either examined or stored in the refrigerator at 5°C. The entire leaf surface was surveyed under a binocular microscope, and the mites found were separated using insect pins. The numbers of phytoseiid motile stages were recorded. Temporary slide preparations were made in lactic acid for microscopic examination. Immature phytoseiid stages were not determined and were excluded from the analyses. The phytoseiids were classified based on the Kolodochka (1980 ), Beglyarov (1981a , and Chant and YoshidaShaul (1982 , 1983 , 1987 keys. The nomenclature of the phytoseiid species used in this study follows Demite et al. (2016) . The tree species was determined with the key of Kubát et al. (2002) . Dominance (Do) indicates the percentage of specimens of a given taxon based on the total number of mites collected from the oak trees at the study site. The species dominance was characterised by the following scale: eudominant (≥ 10%), dominant (5-9.99%), subdominant (2-4.99%), recedent (1-1.99%), and subrecedent (< 1%) (Tischler 1965) . The constancy of occurrence (C) indicates the relationship between the number of samples in which a given species occurred and the number of all samples collected from the oak trees at the study site. The following categories of constancy were used: euconstant (76-100%), constant (51-75%), accessory (26-50%), and accidental (≤ 25%) species (Tischler 1965) . The counts of mites per leaf were evaluated among phytoseiid species using analysis of variance (ANOVA) followed by Tukey's HSD test. The statistical significance was tested at P = 0.05. Before carrying out an ANOVA, a logarithmic transformation, i.e. log (y + 1), was applied to the data.
reSUltS And diSCUSSion
All sampled turkey oaks were inhabited by phytoseiid mites. A total of 1257 specimens of phytoseiids belonging to five species, Kampimodromus aberrans (Oudemans), Typhloseiulus peculiaris (Kolodochka) , euseius finlandicus (Oudemans), Typhlodromus (Typhlodromus) pyri Scheuten, and Paraseiulus triporus (Chant & Yoshida-Shaul) , were found on the undersurfaces of the surveyed oak leaves (Table 1) . Six phytoseiid species were found on Q. cerris leaves (Kolodochka 1978; Miedema 1987; McMurtry & Croft 1997; Duso et al. 2004; Ripka 2006; Kabíček 2008; McMurtry et al. 2013) . K. aberrans was regularly sampled on vines in productive vineyards (Tixier et al. 2000) , and it is a common and frequently observed phytoseiid species in apple and hazelnut orchards (Ozman-Sullivan 2006; Tixier et al. 2014) . The abundant occurrence of K. aberrans on the inspected oak trees could indicate that Q. cerris is the favoured host plant for this generalist species. K. aberrans is frequently found on pubescent leaves (Duso et al. 2009; Peverieri et al. 2009) , and the abaxial surface of Q. cerris leaves has stellate trichomes flattened onto the lamina as well as bulbous ones (Bussotti & Grossoni 1997). Therefore, the leaves of Q. cerris can constitute favourable microhabitats for K. aberrans. According to Tixier et al. (2000) , K. aberrans is able to disperse from surrounding vegetation to crops by aerial dispersal and can probably develop well on vine cultivars with pubescent leaves. Thus, Q. cerris could potentially serve as a natural reservoir for K. aberrans in various climatically favourable regions where turkey oak is a native and common species and may contribute to the recolonisation of vineyards and orchards by this phytoseiid species under suitable conditions. Obviously, the eudominant and euconstant T. peculiaris was the second most abundant species (an average of 0.4 mites per leaf ) in the studied taxocoenosis of phytoseiid mites; it made up 37.5% of the total specimens. This species was detected in many of the leaf samples from all the studied oak trees. More specimens of T. peculiaris were found on the examined oak leaves in both 2013 and 2014 (Table 2) . T. peculiaris, as likely an uncommon species with a limited range, was described by Kolodochka (1980) from the leaves of Tilia tomentosa in Moldova and was also found on oaks in Iran and Hungary (Faraji et al. 2007; Kontschán et al. 2014) . Papadoulis and Emmanouel (1993) noted its presence in Greece, and it was recently found in Turkey (Döker et al. 2016 ). According to Kontschán et al. (2014) , T. peculiaris, as a species with probably Mediterranean distribution, colonised also the Carpathian Basin. The present study indicates that T. peculiaris can occur and persist well on turkey oaks in the region with a non-Mediterranean climate. Thus, repeated findings of T. peculiaris on the surveyed oak leaves can demonstrate the positive role of woody plants as refuges for phytoseiid mites in urban areas and may indicate that Q. cerris could serve as favourable host plant for this infrequently reported and little known phytoseiid species.
Accidentally occurring e. finlandicus was found on several of the surveyed oak trees; it composed 5.1% of the total number of specimens. More individuals of e. finlandicus were detected on the inspected oak leaves in both 2013 and 2014 (Table 2 ). e. finlandicus is a generalist predator that mostly feeds on pollen (McMurtry & Croft 1997; McMurtry et al. 2013 ), but it is also known as a facultative polyphagous predator of eriophyoid and tetranychid mites (Schausberger 1998; Awad et al. 2001) . e. finlandicus, as a generally common phytoseiid species living on many broadleaved trees and shrubs, preferentially resides on glabrous or slightly pubescent leaves (Kolodochka 1978; Papaioannou-Souliotis et al. 2000; Seelmann et al. 2007) . The infrequent occurrence of e. finlandicus (an average of 0.05 mites per leaf ) could indicate that the observed leaves of Q. cerris were a less favourable habitat for this generalist predator.
Subdominant T. (T.) pyri was detected infrequently on several of the inspected oak trees (an average of 0.03 mites per leaf ); in total, it represented only 3.7% Duso et al. 1991; Gerson et al. 2003) . This mite is reported from the leaves of various tree and shrub species, e.g. acer spp., aesculus hippocastanum, Corylus avellana, Quercus sp., Syringa vulgaris, Tilia platyphyllos, Viburnum sp. (Chant & Yoshida-Shaul 1987; Miedema 1987; Papaioannou-Souliotis et al. 2000; Duso et al. 2004) . Similarly to K. aberrans, T. (T.) pyri is a generalist predator that is commonly found on pubescent leaves (Roda et al. 2003; McMurtry et al. 2013) . Leaf trichomes may influence intraguild predation (Seelmann et al. 2007; Ferreira et al. 2011) , and the displacement of T. (T.) pyri by K. aberrans on pubescent grape and apple leaves is well documented (Duso et al. 1991 (Duso et al. , 2009 Peverieri et al. 2009 ). Therefore, the infrequent occurrence of T. (T.) pyri on the studied oak leaves could be influenced by competitive species interactions. The accidentally occurring P. triporus was recorded only on some of the surveyed oak trees (an average of 0.03 mites per leaf ); in total, it represented only 2.6% of the total number of phytoseiid specimens (subdominant representation). This infrequent species on the surveyed oak leaves has been found on various cultivars in apple orchards in Finland and France (Tuovinen & Rokx 1991; Tixier et al. 2014) . P. triporus occurs on miscellaneous plants (e.g. acer platanoides, aesculus hippocastanum, Citrus spp., Corylus avellana, Fragaria vesca, Juglans regia, Prunus avium, P. padus, Ribes rubrum, Rubus fruticosus, Sorbus aucuparia, and Ulmus glabra) , usually at low densities (Chant & Yoshida-Shaul 1982; Tuovinen & Rokx 1991; Kabíček 2010; Barbar 2013; Tixier et al. 2014) . Çobanoglu (2004) observed P. triporus in association with Tenuipalpidae and Stigmaeidae. According to McMurtry et al. (2013) , representatives of Paraseiulus are specialised predators of tydeoids.
Various alien plant species can serve as host plants for some native arthropod species that commonly occur in urbanized settings (Shapiro 2002) . Similarly, the data obtained in this study show that the non-native Q. cerris planted in a managed urban park located at the edge of the city can serve as favourable host plant for several phytoseiid species. Three of the recorded phytoseiid species found on the examined oaks are generalist predators; among them, the most common was K. aberrans. Therefore, the results suggest that some generalist species can survive well and utilise diversified microhabitats and food resources on Q. cerris in urban areas. Various phytoseiid generalists have evolved in response to the conditions associated with the plants they inhabit rather than to any specific prey, and their occurrence on plants is not usually linked to the presence of certain kinds of prey (McMurtry & Croft 1997; Gerson et al. 2003; McMurtry et al. 2013) ; nonetheless, all of the generalists found on the studied oaks are known as effective predators of some eriophyoids and tetranychids (Collyer 1964; Schausberger 1991; Gerson et al. 2003) . The dominance of single phytoseiid species may change in unbalanced ecosystems (McMurtry & Croft 1997) ; thus, the presence and persistence of several generalist species with different predatory and survival strategies could better mediate the pest control under different changing environmental conditions.
The consistent occurrence of the uncommon T. peculiaris on the studied turkey oaks shows that intensively managed urban parks with artificial plant assemblages wholly created by humans can play an important role in landscape biodiversity. Non-indigenous tree species can evidently provide a refuge for certain phytoseiid populations in environmentally unfriendly urban areas and could be considered as favourable habitats with high conservation value. 
